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amount of it now on the Earth would be reduced to one-half in less than 2000 years. Radium, on breaking down, gives rise to various new products of highly unstable character. They are all more or less ephemeral, having an average life varying from a few years to a few minutes. As these, one after the other, break down, the simplified atom that remains at the end is no other than the atom of the metal lead. It is about 13 J per cent, lighter than the uranium from which it was derived.
The chief popular interest of this astonishing discovery has been in the proof which it afforded of an actual transmutation of the elements. It is genuine alchemy going on in Nature, though an alchemy which no human agency is competent either to accelerate or retard. For our present purpose, however, its main interest is in showing that, on the Earth, matter is undergoing a gradual simplification. All known elements heavier than lead are disintegrating.1 The quantity of them upon and within the Earth is diminishing by an apparently irresistible law. Nor is there any reason to suppose that this degradation of matter is in progress only among the heaviest atoms, where its operation is the most easily discerned. A feeble radio-activity has been discovered in comparatively light and simple atoms, such as those of potassium and rubidium. Lately even nitrogen has been found to disintegrate, with the formation of hydrogen atoms. There is very good reason for the suspicion that all the known elements may be breaking down into simpler forms. The disintegration of radium proceeds, not only by ejection of electrons from the atom of radium, but also by ejection of intact atoms of helium, which, after hydrogen, is the lightest known atom. One ounce of radium throws out these helium atoms at the rate of over a thousand million a second. They are ejected with prodigious force at a velocity often greater than ten thousand miles a second, and may travel through
1 Except bismuth, which is almost the same weight as lead. F